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Executive Summary

Site Designation

During Fiscal Year (FY) 2002, the Office of Civilian
Radioactive Waste Management (OCRWM or the
Program) completed akey programmatic milestone
when, on February 14, 2002, the Secretary of Energy
recommended to the President that the Yucca Mountain
sitein Nevada be devel oped as a geol ogic repository for
spent nuclear fuel (SNF) and high-level radioactive
waste (HLW). The Secretary’s recommendation was
based on more than two decades of scientific
investigations, field tests, and laboratory analyses by
OCRWM. On February 15, 2002, the President

announced that he considered Yucca Mountain qualified
for alicense application to the Nuclear Regulatory
Commission (NRC) and transmitted his
recommendation to Congress. The Governor of
Nevada submitted a Notice of Disapproval to Congress
onApril 8, 2002, as allowed by the Nuclear Waste
Policy Act of 1982 (NWPA). Both houses of Congress
voted to passajoint resolution approving the site,
effectively overriding the Governor’s disapproval. On
July 23, 2002, the site designation took effect when the
President signed the Repository Siting resolution (Public
Law No: 107-200), approving YuccaMountain for
development of arepository.

Aerial view of Yucca Mountain
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Executive Summary

Site designation was a pivotal step in OCRWM’s efforts
to implement the Nation’s policy for radioactive waste
disposal, apolicy that isimportant to the country’s
national, energy, and homeland security; non-
proliferation objectives; and environmental protection.
The site recommendation and supporting documents are
availableat http://www.ocrwm.doe.gov:80/ymp/sr/
official/index.htm.

OCRWAM is currently in the process of preparing a
license application to NRC for the repository
construction authorization.

Meeting Performance Targets

OCRWM was responsible for meeting five
performance targets in the Department of Energy’s
(DOE) Annual Performance Plan for FY 2002. All of
these targets are related to preparation of the site
recommendation report, devel oping atransportation
system, and moving the Program toward licensing,
constructing, and operating arepository at Yucca
Mountain.

Performance Target #1: Submit a Site
Recommendation Report to the President

On February 14, 2002, Secretary Abraham
recommended to the President that the Yucca Mountain
sitein Nevada be developed as a geologic repository for
SNF and HLW. On February 15, 2002, the President
announced that he considered Yucca Mountain qualified
for alicense application to NRC and transmitted his
recommendation to Congress. The Governor of
Nevada submitted a Notice of Disapproval to Congress
onApril 8, 2002; both houses of Congress voted to
override the Governor’s disapproval and passed ajoint
resolution approving thesite. On July 23, 2002, the site
designation took effect when the President signed the
Repository Siting resolution.

Performance Target #2: Submit a final
environmental impact statement to the President, as
required by the Nuclear Waste Policy Act

The Final Environmental Impact Statement for a
Geologic Repository for the Disposal of Spent
Nuclear Fuel and High-Level Radioactive Waste at

Yucca Mountain, Nye County, Nevada was
transmitted to the President by the Secretary of Energy
on February 14, 2002, as part of the documentation
supporting the Secretary of Energy’s Yucca Mountain
site recommendation.

Performance Target #3: Issue a draft request for
proposals for waste acceptance and transportation
services

OCRWM reassessed its strategy for acquiring the
transportation fleet, equipment, and services needed to
implement its national transportation program. The
risks, including technical and schedul e uncertainties,
which had presented problemsin pursuing the
acquisition strategy laid out in 21998 request for
proposals (RFP), were seen aslikely to continue.
Consequently, OCRWM developed an alternative
acquisition strategy to mitigate the impact of these
uncertainties and to address issues that have evolved
since then. Rather than issuing a draft RFP, the
strategy involved issuing a new draft statement of work
(SOW) for consideration by potential vendorsthat
addresses the ongoing business, schedule, and
operational risks associated with the transportation of
SNF and HLW. The draft SOW was issued on
September 30, 2002, and OCRWM isreviewing the
comments received asit continues developing its
transportation acquisition approach.

Performance Target #4: Begin development of
updated Total System Life Cycle Cost and Fee
Adequacy reports

In February 2002, OCRWM released a letter report
that supplemented the May 2001 Total System Life
Cycle Cost (TSLCC) analysis and fee adequacy
reports. In addition, a detailed response to the
independent cost estimate review of OCRWM'’s 2001
TSLCC wasissued. Severa studies and reports that
will be used in devel oping the next TSLCC analysis and
fee adequacy reports were also completed. Work
began on updating the logistics modelsand refining a
uniform cost database.
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Executive Summary

Performance Target #5: Issue Nuclear Waste Policy drafted. OCRWM is how reviewing emergency
Act Section 180(c) Notice of Revised Proposed response training being provided el sewhere within DOE
Policy and Procedures for public comment and other agenciesto eliminate duplication of training

. _ _ and to take advantage of lessons learned. These
Section 180(c) of the NWPA authorizestechnical and  gt¢orts should maximize use of available funds. NRC
financial assistance to states for training of appropriate 4 the Department of Transportation are considering
units of local government and NativeAmerican Tribes  eyiging their regulationsin response to the events of
to deal with emergency response situations and safe, September 11, 2001; OCRWM ismonitoring their

routine transportation of SNF and HLW. The Reyised activitiesand will implement any regulatory changes
Proposed Policy and Procedures for Implementation of g i ng from thisreview.

Section 180(c) of the NWPA of 1982, as amended, was

[

Yucca Mountain Exploratory Studies Facility, alcoves, and subsurface repository design concept with expansion area
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Executive Summary

Other Significant Activities

Throughout FY 2002, OCRWM continued conducting
the scientific and engineering analyses that further
refine our understanding of how arepository at Yucca
Mountain will perform far into the future. Scientists
studied the natural features of the site, water and
chemical movement through the rock, and the effects of
heat and water on the physical and chemical properties
of therock. These analyseswill contribute valuable
datato the license application and the total system
performance assessment.

We continued to refine our understanding of the types
and quantities of waste requiring disposal. We used
Energy Information Administration datato update our
discharge projectionsfor commercial SNF. Similarly,
we continued to integrate acceptance criteria for
DOE-owned SNF and HLW into waste acceptance

Unsaturated
Zone Flow

Unsaturated Zone
Transport

Saturated Zone
Transport

requirements and factor shipment of DOE-owned
materialsinto our transportation plans.

In support of Departmental efforts to accelerate
environmental cleanup of sitesformerly associated with
defense weapons production or research, we continued
to work with the Department’s Office of Environmental
Management; the National Nuclear Security
Administration’s (NNSA) Naval Nuclear Propulsion
Program, which manages naval SNF; and NNSA's
Officeof Fissle Materials Disposition to refine
acceptance criteria and acceptance schedules for
defense wastes. Our work with these organizations led
to a better understanding of the various waste forms
and the cost effectiveness of alternative approaches to
treatment before disposal. Accelerated defense site
cleanup will substantially reduce long-term maintenance
and surveillance costs.

Waste Package and
Drip Shield Degradation

Water Diversion
Performance of the
Engineered Barriers

Waste Form
Degradation and
Radionuclide Release

_ Engineered Barrier
System Transport

_ Effects of Decay Heat
on Water Movement

~ In-Drift Physical and
Chemical Environment

~ Biosphere

South

Drawing Not To Scale

Schematic illustration of the processes modeled for total system performance assessment
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Thefivekey initiatives described in the President’s
Management Agenda of August 2001 were used to
guide our planning for the Program’stransition from
primarily scientific activitiesto licensing, construction,
and operations. Theinitiativesfocusonimproving
financial performance, linking performanceto budget,
strategically managing human capital, using commercial
firmsfor work that is not inherently Governmental, and
expanding the Program’s use of electronic technology
for management and public communication.

During FY 2002, we issued a Management
Improvement Initiative and completed adraft Capital
Asset Plan. The former is based on an intensive
review of the Program’s management structure and
processes to identify specific areas for improvement.
The recommendationsin the report included actionsto
support the further development of a* nuclear safety
culture” with clearly defined roles, responsibilities,
authorities, and accountability across the Program. The
draft Capital Asset Plan, required by the Office of
Management and Budget (OMB) to accompany the
Department’s FY 2004 budget request, supports budget
decision making by ensuring that major capital

Fiscal Year 2002 Annual Report to Congress
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investments are well thought through and adequately
funded. Development of the plan enables OCRWM to
benefit from OMB’s experience in overseeing the
implementation of large construction projectsin other
agencies.

Fiscal Year 2002 in Context

During FY 2002, OCRWM met apivotal programmatic
milestone by submitting aYuccaMountain site
recommendation and witnessed Presidential and
congressional approval of the site for development as
the Nation's first repository for SNF and HLW. Site
designation marksamajor turning point for the
Program. The site characterization effort has been
successful, and the Program’s focus has shifted toward
licensing, constructing, and operating arepository at
Yucca Mountain and devel oping the necessary
transportation infrastructure. OCRWM believes that
waste acceptance in 2010 remains an ambitious, but
achievable, target. Accomplishing thisgoal will require
careful planning and phasing of Program activities,
timely decision making, and adequate funding.
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Chapter One

| ntroduction

Decisions made many decades ago to pursue anuclear  balance consists of nuclear materials managed by the

weapons program and to develop nuclear energy for Department of Energy (DOE), which resulted primarily
civilian use committed the Nation to perpetual custody  from defense activities. These materialsinclude SNF
of alarge and growing inventory of radioactive from naval propulsion systems, weapons production,

materials, as described in Appendix C. Thematerials ~ domestic research reactors, and foreign research
are now stored at 131 surface sites located in 39 States.  reactors; high-level radioactive waste (HLW) from
Spent nuclear fuel (SNF) from commercial power reprocessing SNF; and surplus weapons-usable
plants constitutes the largest part of the inventory. The  plutonium.

Symbols do not reflect precise locations D
131 Sites in 39 States oy

Commercial Reactors including: Research Reactors including:

@ - operating reactors - operating reactors

% - shutdown reactors at operating reactor sites A - shutdown reactors with SNF on site
- shutdown reactors at shutdown reactor sites where

SNF could be removed after repository opening 'V DOE-Owned SNF and HLW
>
@ Commercial SNF Pool Storage V' Commercial HLW
(Away-From-Reactor)
W Surplus Plutonium
(O commercial Dry Storage Sites
W Naval Reactor Fuel
poe -2

Highly Enriched Uranium at Shutdown Site

*In FY 2003, the research reactors at lowa State and University of Virginia
were removed as they no longer have SNF on-site.

Construction of the Yucca Mountain repository would enable spent nuclear fuel
and high-level radioactive waste to be consolidated at one remote location
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Chapter One & Introduction

(A) Twenty percent of American homes use nuclear power,
(B) Defense nuclear research sites can be restored for other uses,
(C) Forty percent of U.S. Navy’s principal combat vessels are nuclear powered,
(D) Nuclear power can drastically reduce air pollution,
(E) Safe disposal of radioactive waste

Before reaching a consensus in the Nuclear Waste
Policy Act of 1982 (NWPA), the United States studied
methods for the safe storage and disposal of radioactive
waste for more than 30 years. Many organizations and
Government agencies participated in these studies.
After analyzing arange of options, disposal ina
geologic repository emerged as the preferred long-term
environmental solution. The NWPA and related
statutes, referenced in Appendix D, established the
framework for addressing the issues of radioactive
waste disposal and designated the roles and
responsibilities of the Federal Government and the
owners and generators of the waste.

The NWPA created the Office of Civilian Radioactive
Waste Management (OCRWM) to develop a

permanent, safe geologic repository for the disposal of
SNF and HLW. The NWPA directed the Nuclear
Regulatory Commission (NRC) to authorize, through
their licensing process, construction and operation of the
repository. Initially, OCRWM was concerned primarily
with disposal of commercial SNF. 1n 1985, President
Reagan determined that defense-related HLW would
also be disposed of in therepository. Since then, the
end of the cold war and the emphasis on cleanup of the
weapons complex have increased the importance of
disposal of DOE-managed nuclear materials. The
Program Profilein Appendix B provides additional
information on the Civilian Radioactive Waste
Management Program.
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National Policy on Nuclear Waste

Geologic disposal isthe ultimate goal of theNation’'s
high-level radioactive waste management policy.
Developing thisdisposal capability supports national
policiesfor national security, environmental protection,
and the Nation’'s energy supply.

* TheUnited Statesis committed to providing for
disposal of commercial SNFingeologic
repositories. Under thispolicy, fuel that
originated in the United States, but wasused in
foreign research reactors, will be disposed of in
aU.S. repository. The policy supports our
Nation’sadvocacy of limiting international trade
in weapons-usable nuclear materials. Our
commitment to geol ogic disposal strengthens
our policy of nuclear nonproliferation and
provides amodel for the efforts of other
nations. The discussion of international
cooperation in Chapter 4 underscores the
importance of the U.S. contribution to resolution
of thisglobal problem.

*  The Department of the Navy is committed to
ensuring uninterrupted operation of its nuclear-
powered fleet and the management of its SNF
to facilitate safe disposal. DOE has the
responsihility for storage and ultimate
disposition of thisnaval SNF.

» A geologicrepository iscritical to the
accelerated cleanup of numerous DOE sites
associated with atomic energy defense
activities. Inadditionto the environmental
benefits, cleanup of these siteswill reduce the
mortgage costs (maintenance and oversight at
current DOE facilities) that are the legacy of
the Cold War.

*  Nuclear energy isone of the few plentiful
sources of power available to us now that
produces no controlled air pollutants, such as
sulfur and particul ates, or greenhouse gas
emissions. Therefore, it can help keep our air
clean, limit generation of ground-level ozone,
and reduce acid rain. A repository at Yucca
Mountain isindispensable to the maintenance

Fiscal Year 2002 Annual Report to Congress
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and potential growth of thisenvironmentally
efficient source of energy.

»  Commercial nuclear power currently supplies
approximately 20 percent of the Nation's
electricity, and solving thewaste problem to
ensure this supply capacity is akey
recommendation of the National Energy Policy
report, released in May 2001. Operation of
nuclear reactorsis contingent on NRC's
licensing of thereactors. Periodically, as part
of its waste confidence rulemaking, NRC
assesses prospects for timely disposal of
commercial SNF. NRC's waste confidence
rulemaking has determined that 1) there are no
significant environmental impacts associated
with spent fuel storage at reactors for at least
30 years beyond the licensed life for operation
(which may include the term of arevised or
renewed license); and 2) there is reasonable
assurance that a mined geologic repository will
be available within the first quarter of the
twenty-first century. While NRC believes that
on-site storage of HLW and SNF is safe and
environmentally acceptable for up to 100 years,
it also supportstimely disposal in ageologic
repository and does not intend to support spent
fuel storage at reactor sitesindefinitely.
Without progress toward arepository for
permanent disposal, continued reactor
operations could be jeopardized.

Geologic disposal isacornerstone of al these policies.
Inworking to develop ageologic disposal capability,
OCRWM remains committed to objective science as
the basis for any decision; to full consideration of the
views of the residents of Nevada; and to fulfillment of
the requirements of the NWPA with regard to the
collection, documentation, and public availability of
information.
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Chapter Two
Yucca Mountain Site Characterization Project

Background

In Fiscal Year (FY) 2002, work at the
YuccaMountain Site Characterization
Project (Project) supported the Secretary’s
site recommendation to the President,
which Congress approved, and the
subsequent designation of YuccaMountain
asthesite for the Nation’sfirst geologic
repository for spent nuclear fuel (SNF) and
high-level radioactive waste (HLW). Site
recommendation represents the culmination of
more than 20 years of scientific study. Site -y =T .
recommendation-related documents can be found on
the Office of Civilian Radioactive Waste Management
(OCRWM or Program) website:
http://www.ocrwm.doe.gov:80/ymp/sr/official /index.htm.

Yucca Mountain is in the southern Nevada desert,
about 100 miles from Las Vegas

Early in FY 2002, OCRWM began transitioning
resources from site characterization and site project management; $19.8 million to external oversight
recommendation to the next major programmatic task —  and payments-equal-to-taxes; and $1.6 millionto
development and submission of alicenseapplicationto ~ National Environmental Policy Act compliance.

ihe ﬁ?ﬁiﬁﬁﬁﬂﬁﬂﬁ?ﬂ'ﬁgﬁ (NRC) fora During FY 2002, OCRWM reviewed optionsto reduce
epository ' itsfunding needs between 2004 and 2010, while still
preserving the Department of Energy’s (DOE or

Funding
X i L. . External Oversight and National
To accomplishitsgoal of achieving site ':23’{:;:?{5?;3;' Environmental Policy
recommendation and beginning preparation of the Project ' Act Compliance
license appl icationin FY 2002, OCRWM Management 1.8 Design and Engineering

($32.4) ($71.7)

alocated $296.9 million of its

A o Operati J
$375 m|_I | |or_1 appropriati qn tq theYupca gz;as;:’l:‘:ﬂi’:‘
Mountain Site Characterization Project. ($34)
Thedistributionwas$71.7 millionto
design and engineering; $71.4 millionto
core science; $66.0 millionto site
suitability, licensing, and performance R

. . . Site Suitability, Licensing and

a$essrnent, $340 milli onto Operatlons Performance Assessment ($66) (Dollars in Millions)

and construction; $32.4 millionto Fiscal Year 2002 Yucca Mountain Site Characterization Project Budget

Core Science
($71.4)
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Chapter Two m Yucca Mountain Site Characterization Project

Department) goal of commencing waste acceptance in
2010. OCRWM’soriginal cost estimate for the
licensing and construction phase between 2004 and
2010 was approximately $11 billion. The Program
developed, evaluated, and adopted a phased
development approach for constructing arepository that
would reduce budget outlaysto $8.6 billionin this period,
deferring some costs.

Major Fiscal Year 2002 Activities and
Results

The Project’s most important accomplishment during
FY 2002 was compl etion of the documentation
supporting the Secretary’s recommendation of the
Yucca Mountain site. Some of the documents that
accompanied the Secretary’s recommendation were
the: Yucca Mountain Science and Engineering
Report, Revision 1; Yucca Mountain Ste Suitability
Evaluation; Final Environmental Impact Satement

Waste Package
Emplacement

Ventilation

Waste Package
Transportation

Engineered
Barriers

Waste

Handling\_/

for a Geologic Repository for the Disposal of Spent
Nuclear Fuel and High-level Radioactive Waste at
Yucca Mountain, Nye County, Nevada; and Total
System Life Cycle Cost Estimate. Release of these
documents and the Secretary’s recommendation put the
capstone on 20 years of scientific and engineering work
supporting the decision on whether the Yucca Mountain
siteissuitablefor ageologic repository.

Throughout FY 2002, OCRWM conducted scientific
and design activities, some of which beganin earlier
years and afew of which will continue until repository
closure. OCRWM'’s scientific and engineering studies
formed the foundation for the site recommendation and
NRC's November 2001 statement on the sufficiency of
the technical basis for the site recommendation. In

FY 2002, new information generated through these
activitieswas evaluated for its potential effect on
repository performance. Thisinformation triggered
ongoing refinements to ensure maximum repository
safety and effectiveness.

Performance
Confirmation

Surface Facilities

The subsurface layout of the proposed repository reflects more than 20 years of scientific study

12
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After key performance factors are
identified and test activities begun,
data are obtained

Chapter Two m Yucca Mountain Site Characterization Project

Performance Confirmation Process

Data
l | 4 Evaluation
Emplacement Drift /, -
7/ -7
Sensor R N
// 4
p— - //
oy -7
s il A‘%’ Predicted Bounds
.
Raw Data Performance J, \
Data ’: X )
Baseline*® Confirmation Data
A Baseline data point
0O Confirmation data point
* May include an initial test
Data Acquisition v baseline period to collect
System / ambient or background
data
Data
Transmission

Data Reduction
Processing and Storage

Performance confirmation process, from testing to data evaluation

The Program’s scientific and design studies also directly
support the development of the repository’s pre-closure
safety analysis and post-closure total system
performance assessment, which are integral to
OCRWM's license application to NRC.

Design and Engineering

During FY 2002, we completed the site
recommendation repository design, developed a set of
baseline drawings representing that design, and
performed aformal review of the design. We
conducted alternative design studies and incorporated
several new features into the repository’s design
concept. Asaresult of these studies, OCRWM
transitioned to a phased devel opment approach to
design and construction of repository surfacefacilities
and underground waste emplacement panels.

Fiscal Year 2002 Annual Report to Congress

The phased devel opment approach splits repository
development into three phases. To accommodate
receipt of the first 400 metric tons of SNF or HLW,
basic facilities, such asadry receipt and handling
facility, adisposal container preparation building, and
one subsurface waste emplacement panel, would be
completed in 2010. Additional surface and subsurface
facilitieswould be completed in 2011, including asecond
dry handling facility, aging pads, aremediation building,
and a second waste emplacement panel. By 2014, the
remaining surface facilities and sufficient emplacement
panels to support the planned waste receipt rate of
3,000 metric tons of heavy metal per year would be
completed. The advantage of this approach is that
capital construction costswould be distributed over an
extended period of time, and the facilitieswould be
constructed as they are needed.

OCRWM also began integrating performance
confirmation testing, which had been a separate activity,
into the design for the first emplacement drift, in order

13
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L _ : :
Nye County’s Early Warning Drilling Program provides important
hydrologic and stratigraphic information

to refine the design of subsequent drifts. In addition,
OCRWM revised its system description documents,
which provide the framework for documenting the
design basisand design descriptionsfor all repository
systems. OCRWM also performed a design readiness
review to confirm the status of processes and
procedures relevant to the start of preliminary design.

Core Science

During FY 2002, OCRWM continued to conduct
investigations at test facilities at the Yucca
Mountain site, initsvicinity, and at several off-
sitelaboratories. Six significant scientific
studies were conducted in FY 2002:

* Nye County Drilling Program — We
continued to integrate our effortswith
those of the Nye County, Nevada, Early
Warning Drilling Program, whichis
funded by OCRWM. During FY 2002,
we used water level data and
hydrostratigraphicinformation from new
Nye County wellsto refine both our
conceptual model of the saturated zone
and our site-scale model. Further
information on the Early Warning
Drilling Program can be found on Nye

County’sweb site: www.nyecounty.com/
ewdpmain.htm.

Saturated zone radionuclide transport
experiments — In FY 2002, we continued
multi-well hydraulic testing and tracer testing in
order to better understand water flow and
radionuclide transport through the aquifer under
Yucca Mountain. In atracer test, a central
well is pumped while chemical tracers are put
into nearby wells. By measuring thetimeit
takes the tracers to reach the pumped well,
scientists can estimate more complex transport
parameters that cannot be obtained from single-
well testing. The multi-well tracer tests are
also being performed to measure more complex
hydrologic parameters and to validate already
completed single-well test results. However,
completion of the multi-well testisbeing
delayed pending the resolution of the
Department’s appeal of the State's denial of
our application for permanent water rights.

The water rightsissue is discussed in greater
detail later in this chapter.

Sudies of radionuclide transport —

In FY 2002, we gathered more data from tests
in which tracers were injected into stone blocks
from the Busted Buitte testing sitein the vicinity

S

View of Yucca Mountain crest to Busted Butte (South)

14
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of Yucca Mountain and concluded that the data
appear consistent with the radionuclide
transport observations made during previous
laboratory experiments and with the site-scale
measurements taken in the C-Wells and Busted
Butte tests. The injection test data gathered in
FY 2002 confirmed earlier indicationsthat the
Yucca Mountain site offers desirable natural
geologic barriersto transport. Atomic Energy
of Canada, Limited, performed the tracer tests.

* Groundwater modeling — Groundwater
modeling isan important component of
estimating thelevel of potential radionuclide
transport out of the repository. In FY 2002,
scientists completed the final report for the
steady-state pre-development Death Valley
Regional Flow System groundwater model.

Our steady-state model evaluates the impact on
the water table and groundwater flow of
potential long-term changesin climate, such as
a 10-degree increase in average annual
temperature or an annual rainfall increase of

10 centimeters. The current regional flow
model will beintegrated with the site-scale
saturated zone flow and radionuclide transport
model. A transient model isunder development,
with the report scheduled to be completed in
FY 2004. Thetransient

model smulatesand

evaluates the effects of

short-term events, such ~ UpperRepository o
aslocalized or extremely

Precipitation

Chapter Two m Yucca Mountain Site Characterization Project

Mountain area, to assess long-term seismic
hazards in the event of a nearby earthquake.
The study determined that ground accel eration
at the precariously balanced rocks has not
exceeded 0.3 g (g is the acceleration due to
gravity) for severa tens of thousands of years.
The study results are consistent with earlier
pal eosei smic studies, confirming our initial risk
analysis, and increasing thelevel of scientific
understanding of technical aspects for the
repository.

* Igneous studies — In FY 2002, Project
scientists completed their analysis of airborne
surveys of magnetic field data which were
taken above the Yucca Mountain region in
1999. Magnetic field surveys help revea
underground geol ogic structures. Thisspecific
analysis focused on whether magnetic
anomaliesfound near Yucca Mountain could be
caused by buried volcanic centers and how
significantly such centers might increase the
known igneousrisks. In the spring of 2002, the
Project established the Igneous Consequences
Peer Review Panel, consisting of six expertsin
volcanology and related fields. The experts, in
their final report released in February 2003,
concluded that the conceptual model of arising
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dikeintersecting several driftsinto which
magma flows is both adequate and reasonable.
The panel aso concluded that many of the
model parameters were conservative which
would result in an overestimate of the risk
associated with volcanic activity.

In addition to the studies described above, many
monitoring, datacollection, analysis, and modeling
activitiescontinued in FY 2002. Areasstill under
investigation include describing how the chemical
composition of water near the emplacement zone may
change as minerals are precipitated and redissolved
over time due to heating and cooling, and the search for
evidence of any fast paths that might facilitate water
percolation to the repository horizon.

Site Suitability, Licensing, and
Performance Assessment

Key licensing and site suitability activitiesduring

FY 2002 included development of the site
recommendation documentation, as previously
discussed, finalization of the regulatory structurefor the
Program, and ongoing interactions with the NRC and
Nuclear Waste Technical Review Board (NWTRB).
Meetings held in FY 2002 with the NRC and NWTRB
arelisted in Appendix E. Publicationsissued by the
NWTRB in FY 2002 arelisted in Appendix F.

The Regulatory Framework for Repository
Development

The repository regulatory framework was mandated by
the NWPA, which directed the Environmental
Protection Agency (EPA) to establish generic
radiological protection standardsfor repositories, NRC
to publish licensing requirements, and DOE toissue
guidelinesfor determining site suitability. The 1987
NWPA amendmentslimited characterization activities
to the Yucca Mountain site, and the Energy Policy Act
of 1992 directed EPA to devel op site-specific radiation
standards for Yucca Mountain and directed NRC to
reviseitslicensing criteriato be consistent with EPA’s
standards. For consistency, DOE decided to amend its
general siting guidelinesto reflect asite-specific
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OCRWM completed a two-year study of precariously
balanced rocks near Yucca Mountain to assess
long-term seismic hazards

-

approach. Thisregulatory framework wasfinalized in
early FY 2002.

EPA Radiation Protection Sandards

On June 13, 2001, the EPA promulgated radiation
protection standards for the Yucca Mountain repository
(40 CFR Part 197). EPA's standards are designed to
protect nearby residents by establishing maximum
exposure levels that are within EPA’s acceptable risk
range for environmental pollutants, separate
groundwater protection standards, and a compliance
timeframe. The EPA rule sets enforceable public
health and safety standards, with which OCRWM must
comply. Moreinformationisavailableat EPA’s
website: http://www.epa.gov/radiation/yuccal.

NRC Licensing Requirements

The NRC rule (10 CFR Part 63) is consistent with
EPA's site-specific standards and was published on
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November 2, 2001. It addresses overall
performance of the repository and establishes
requirementsfor public participation, record keeping,
monitoring, performance confirmation, quality
assurance, emergency planning, and training during
repository development and operation. NRC will
useitsrulein adjudicating the repository license
application, and will baseitslicensing decision on
whether Yucca Mountain can comply with the
requirements. Moreinformation isavailable at
NRC'swebsite: http://www.nrc.gov.

DOE Siting Guidelines

-

olitario Canyon fault zone

s

On November 14, 2001, DOE supplementedits o o
generic siting guidelines (10 CFR Part 960) with
Yucca M ountain-specific guidelines
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(10 CFR Part 963). This completed the regulatory
framework the Secretary used to evaluate whether the
YuccaMountain site is suitable for development asa
repository. The Department’s siting guidelines are
available on the OCRWM website at http://
www.ocrwm.doe.gov.

I nteractions with NRC

The NWPA requires that NRC provide preliminary
comments on whether our site characterization and
proposed waste form analysis appear sufficient to serve
asthefoundation for alicense application. On
November 13, 2001, NRC provided itsfavorable
sufficiency comments to accompany the Secretarial site
recommendation. This sufficiency statement does not
draw conclusions concerning the actual licensability of
therepository.

In their letter dated November 13, 2001, NRC
concluded that exisiting and planned work, upon
completion, would be sufficient to apply for a
construction authorization. The agreed-upon course of
action by DOE and NRC isintended to assist in the
license application phase of the Project. In consultation
with NRC staff, DOE agreed it would obtain certain
additional information relating to nine* key technical
issues’ (KTI) to support alicense application. To
address these nine KTIs, DOE agreed to undertake

293 activitiesthat would resolve theissues vy ez &

to NRC's satisfaction. All agreements b
need to be addressed by defining a clear
path to completion before license
application, but they do not necessarily
need to be completed for license
application.

N

Cumulatively, through theend of FY 2002,
OCRWM had submitted information to
address 132 of the 293 KTI agreement
items; of these, NRC had closed atotal of |
61 and was in the process of reviewing 31.
OCRWM had submitted information to
partially address another 20 items, and
NRC was awaiting additional information
requested on a further 20 items.

OCRWM participated in several technical
exchange meetings with NRC in 2002,
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addressing awide range of issues. In addition, through
management and quality assurance meetings, we kept
NRC informed of our overall progress and ensured that
issues needing management attention were addressed.

In March 2002, NRC issued Draft NUREG-1804,
Yucca Mountain Review Plan Draft Report,

Revision 2. This document provides directionsto NRC
staff for review of alicense application and provides
OCRWM with valuable guidance on preparing alicense
application. OCRWM provided comments on the draft
inAugust 2002.

I nteractions with the Nuclear Waste Technical
Review Board

The NWTRB was created by Congress and is
composed of distinguished experts nominated by the
National Academy of Sciences and appointed by the
President. It acts asafull board and through five
panels organized around site characterization; the
repository; the waste management system; the
environment, regulations, and quality assurance; and
performance assessment.

Inits 2002 annual report to Congress, the Board
described its primary concern as the effects of high
temperatures from SNF and HLW on the repository.

of the Exploratory Studies Facility
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OCRWM agreed to provide an integrated eval uation
and comparison of the long-term performance of the
repository under two different post-closure temperature
regimes.

In FY 2002, the NWTRB held three full board meetings
inwhich OCRWM participated. The meetings
addressed a range of scientific and technical issues.

* At the January 2002 meeting, the Board
received an update on scientific studiesin
progress at Yucca Mountain, and discussed
hydrogeol ogic investigations and external
reviews.

* At the May 2002 meeting, the Board reviewed
issuesinvolving the YuccaMountain safety

Water Drips
(Including Colloids)

Gas =
(Hzo: Oy, COZ. NZ) )
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Drip Shield i
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Waste Package
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case, phased repository construction concepts,
and corrosion testing.

* At the September 2002 meeting, the Board
heard presentations on Yucca Mountain’s
science programs and barrier analyses. The
Board also received and distributed consultation
reports from the Igneous Consequences Peer
Review Panel.

More information about the NWTRB and the text of
correspondence between the NWTRB and OCRWM’s
Director are available on the NWTRB'’s web site at
http://www.nwtrb.gov.
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Conceptualization of an emplacement drift with the major components of the
engineered barrier system, and seepage diverted by the drip shield.
CRM = corrosion resistant material; CAM = corrosion allowance material
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Operations and Construction

Environmental Protection and Compliance

Throughout FY 2002, OCRWM continued its
commitment to minimize adverse environmental impacts
while complying with applicable Federal, State, and

local environmental statutes and regulations and DOE
orders. Our environmental staff continued to meet
responsibilitiesthat ranged from training new employees
about their environmental obligationsto reclaiming
disturbed areas at which scientific studies had been
completed. Weroutinely performed pre-activity land
access surveys to inventory and protect ecological and
cultural resources in areas proposed for surface-
disturbing activities. Specialy trained personnel
thoroughly examined these areas before work began to
identify important plant and animal species, such asthe
desert tortoise, and items of archaeological significance
(primarily Native American Tribe artifacts).

California

Western
Shoshone

In compliance with the Programmatic Agreement
between DOE and the Advisory Council on Historic
Preservation, we continued to consult and interact with
numerous Native American Tribes and organizationsto
discuss preservation of Native American Tribe cultural
resources and provide information on the scientific
studies and reports we issued. We aso maintained land
access and land withdrawal agreements and right-of-
way reservations with the Bureau of Land
Management, the U.S. Air Force, the National Park
Service, and the U.S. Forest Service.

In FY 2002, we maintained compliance with morethan
40 environmental permits, plans, and procedures,
conducted unannounced surveillance field checksto
verify compliance, and continued to submit quarterly
and annual compliance reportsto the Nevada Division
of Environmental Protection and other regulatory
agencies.

Environmental Data Collection and Monitoring

As stewards of the environment, and in compliance
with the conditions of our permits, we monitor air
quality, meteorology, water quality, terrestrial

1. Benton Paiute Tribe
2. Bishop Paiute Tribe
3. Big Pine Paiute Tribe of the

Owens Valley

4. Fort Independence Paiule Tribe
5. Lone Pine Paiute/Shoshone Tnbe
&. Timbisha Shoshone Tribe

7. Yomba Shoshone Tribe

8. Duckwater Shoshone Tribe

9. Ely Shoshone Tribe
10. Pahrump Paiute Tribe
11. Las Vegas Paiute Indian Colony

12. Las Vegas Indian Center

13. Moapa Paiute Tribe

14. Chemehuev Tribe

15. Colorado River Indian Tribes

16. Kaibab Paiute Tribe

17. Paiute Indian Tribes of Utah
17a Shivwils Paiute Tribe
17b. Cedar City Paiute Tribe
17c. Indian Peaks Paiute Tribe
17d. Kanosh Paiute Tribe
17e. Koosharem Paiute Tribe

The Yucca Mountain Project Cultural Resources Program focuses on Native American Tribe
interactions and archaeology. Consulting with Native American Tribes, the Project identifies
significant cultural and historic areas to mitigate potential impacts.
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ecosystems, and cultural resources (archaeological and
Native American Tribes) to determine potential impacts
from repository activities. To date, no significant
adverse environmental impacts have been detected.

In FY 2002, OCRWM continued data collection to
support repository design, biosphere modeling, and total
system performance assessment, and to respond to
comments on the draft environmental impact statement,
which culminated in the issuance of the final
environmental impact statement in February 2002.
Additional information on these and other environmental
program activities can be found in the Ste
Environmental Report, which is published annually and
isavailable upon request.

Protecting Workers, the Public, and the
Environment

OCRWM'’s general safety efforts underpin and
reinforce anuclear safety culture. In FY 2002,
OCRWM continued to maintain an outstanding safety
record; our recordable injury/illness case rates and |ost
workday injury/illness case rates remained consistently
lower than the industry average. In FY 2001, we
implemented a zero accident philosophy, which
establishes the framework and the responsibilitiesfor a
Project goal of zero incidents and accidents. With
continuing implementation and improvement of this
approach in FY 2002, OCRWM remained committed to
thegoal of eliminating workplaceinjuriesand illnesses,
overexposures to hazardous substances, and hazards to
the environment.

Project Management

With the conclusion of the site characterization phase,
the Project began moving away from its“rolling wave”
schedule toward a detailed multiyear schedule. During
site characterization, when each year’s work depended
on the results of the previous year’s research, it was
appropriate to use arolling wave schedule in which
work is planned in more detail in early years and less
detail inlater years. During thelicensing and
construction phases, the results of current work are
more predictable, and the Project is extending its
detailed planning to alonger-term horizon.

Fiscal Year 2002 Annual Report to Congress
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Litigation

In the U.S. Court of Appedls, three legal challenges to
DOE's activities regarding the Yucca Mountain site
have been combined. These challenges, by the State of
Nevada and others, are to the site recommendation by
the Secretary of Energy to the President and the
Presidential recommendation to Congress, to the
Environmental Impact Statement, and to DOE'’s Yucca
Mountain siting guidelines.

Water Rights

In compliance with law of the State of Nevada,
OCRWM applied for and was granted temporary water
rightsin 1992. The Department filed for and received
an extension by the State for these permits up to

April 2002. At that time, the State denied further
extension, allowing therightsto expire. From

April 2002 to January 2003 activities continued at the
Yucca Mountain site using water stored in tanks prior to
expiration of therights. Inlate December 2002, the
Department and the State entered into a Joint
Stipulation alowing for pumping of groundwater for
potable use (e.g., drinking, handwashing) at the Yucca
Mountain site. However, pumping of water for
nonpotable water uses (e.g., dust control for air quality
permit compliance) is not authorized under this Joint
Stipulation. Such water uses continue to rely on a
dwindling supply of remaining water within water
storage tanks.

Recognizing that existing water rights were temporary,
OCRWM applied for permanent water rights for water
use at Yucca Mountain on July 22, 1997. The State
denied these permanent water right applicationsin
2000. The Department appealed this ruling, and
ultimately, in March 2003 the U.S. District Court
ordered the State to conduct further hearings on this
matter; a hearing was held in August 2003.

Yucca Mountain Site Characterization Project
Outreach

Consistent with Section 111(a)(6) of the NWPA, as
amended, which states that “ State and public
participation in the planning and devel opment of
repositoriesisessential to promote public confidencein
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the safety of disposal of such waste and spent
fuel,” OCRWM continued to conduct extensive
project outreach activitiesin FY 2002. These
activities are directed at ensuring that the
affected units of local government (AULG), the
State of Nevada, and the public have
opportunitiesto participatein the YuccaMountain
Project and acquire information with which to
make informed decisions about the Project.

In FY 2002, OCRWM completed and released to
the public numerous significant documentsrel ated
to the statutorily defined stepsthat culminated in
site designation. As part of these efforts, we
conducted briefings for AULG, the State of
Nevada, and Tribal representatives, and
maintained an active communications program to
providetimely and accurate information to
stakeholders, interested groups, and members of
thepublic. Publicinvolvement opportunities during
FY 2002 included additional hearingson the draft site
recommendation documents.

Our FY 2002 outreach activities promoted two-way
communication with technical audiencesand the
general public through atour program, speakers
bureau, and exhibits at key events. We continued to
conduct tours of Yucca Mountain, educate visitors about
Yucca Mountain activities, operate atoll-free
information line, and respond to document requests
worldwide. Through our publicinformation activities,
the Yucca Mountain Project reached thousands of
peoplein FY 2002. For example, over 9,500 individuals
visited our science centers; almost 7,000 peopl e toured
Yucca Mountain; our exhibits program reached

12,000 people; our toll-freeinformation line handled
over 8,000 calls; over 639,000 users accessed our
website; and we shipped more than 18,000 documents
tonearly 1,000 individuals.

External Oversight and Payments-Equal-
To-Taxes

Relations with Affected Parties

Under the NWPA, the State of Nevada and the AULG
are entitled to exercise oversight of site characterization
activities and to receive financia assistance for this
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DOE 's;::i'é'htists emtﬁléyfﬁéﬁnéw tec'H.r;oIo{'gies_' o

in Alcove #6 of the ESF Facility
purpose. AULG include Nye County and nine
contiguous counties, including Inyo County in California
InFY 2002, Congress continued to provide financial
support to oversight efforts by the 10 affected counties
and the State of Nevada; Congress provided $6 million
to the counties and $2.5 million to the State.

The NWPA also gives the State of Nevada and Nye
County the authority to conduct independent
investigations and to receive funding for an onsite
representative. The State has not designated such a
representative, but Nye County has, and its
representative continued to oversee our work in

FY 2002. Information about Nye County’s oversight
program can be found on its website at
http://www.nyecounty.com. Inaddition, OCRWM
provided Inyo County with $745,655 to initiate a
regional groundwater monitoring program in Desth
Valley in FY 2002.

We continued funding our payments-equal -to-taxes
agreements with the State of Nevada, and Nye and
Clark Counties. Under Section 116(c)(3)(A) of the
NWPA, these payments are intended to compensate for
taxes that affected entities would have collected on site
characterization and the development and operation of a
repository if they were authorized to tax Federal
Government activities. A total of $10.8 millionwas
providedin FY 2002, of which $10 million went to Nye
County, $721,804 went to the State of Nevada, and
$109,175 went to Clark County.
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In FY 2002, we continued funding the cooperative
agreement with the University and Community College
System of Nevadafor conducting scientific studies that
could augment our own studies of the Yucca Mountain
site. Under this agreement, which was established in
FY 1998, up to $40 million may be applied to such
studiesthrough FY 2003. Through FY 2002,

$20 million had been approved for 34 tasks.

Fiscal Year 2002 in Context

During FY 2002, OCRWM completed the work
underlying the Yucca M ountain site recommendation
and submitted the site recommendation report to the
Secretary. The site was subsequently approved by the

24

President and the Congress. The characterization
effort has been successful, and the focus of Project
activities has now shifted toward licensing and
construction.

OCRWM believes that waste acceptance in 2010
remainsachievable. Accomplishing thisgoal will
require careful planning and phasing of Project
activities, timely decision making, and adequate funding.
We are preparing the license application and plan to
submit it to NRC in 2004. We are also developing and
evaluating alternative scenarios to identify the most
effective approach for initial repository construction.
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Waste Acceptance, Storage, and
Trangportation Project

Background

The Waste Acceptance, Storage, and Transportation
Project isresponsible for providing for the acceptance
of commercial spent nuclear fuel (SNF), and
Department of Energy (DOE)-owned SNF and high-
level radioactive waste (HLW) from their owners and
generatorsthrough the Office of Civilian Radioactive
Waste Management (OCRWM). The materials
destined for the potential repository are currently stored
invarious|ocationsthroughout the country, anditis

anticipated that the materialswill be transported from
these |ocations to the Yucca Mountain site.

Dueto very limited funding during the YuccaMountain
site characterization phase, Waste Acceptance, Storage,
and Transportation Project activities were severely
curtailed while the Program focused its resources on
work directly related to the site recommendation.
OCRWM recognizes the need to accelerate these
activitiesand plans to do so as funding becomes
available.
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Funding

OCRWM alocated $4 million fromits FY 2002
appropriation to the Waste Acceptance, Storage, and
Transportation Project. In preparation for waste
acceptance activities, OCRWM maintains core
capabilitiesto implement a private sector-based national
transportation system for waste acceptance and
transportation, to resolve institutional issueswith
stakeholders, and to prepare for funding of, and
assistance for, training for emergency response
personnel, as required by Section 180(c) of the Nuclear
Waste Policy Act (NWPA).
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Major Fiscal Year 2002 Activities and
Results

In FY 2002, we used Energy Information
Administration data to update our discharge projections
for commercial SNF. In addition, we continued to
integrate acceptance criteria and schedules for DOE-
owned SNF and HLW. OCRWM also is continuing to
work with the National Nuclear Security
Administration’s Office of Fissile Materials Disposition
regarding anew plutonium disposition strategy, which
involves blending plutonium with uraniumto form
mixed-oxidereactor fuel and will ultimately resultin
spent fuel requiring disposal in therepository.

In addition to OCRWM's existing agreement with the
Assistant Secretary for the Office of
Environmental Management (EM) for
transporting DOE-owned SNF, OCRWM has
agreed to assume responsibility for the design,
certification, and fabrication of the transportation
cask system for the DOE SNF. In order to
implement thisnew responsibility, during FY 2002,
OCRWM gathered the waste characterization
and site capability datafrom EM sitesto allow for
the development of site servicing plans and cask
specifications for the DOE-owned waste. We
began to streamline requirements for the
acceptance and transport of DOE-owned SNF
and HLW and to integrate them into our plans for
acquiring thetransportation fleet.

Asannounced inthefinal environmental impact
statement, OCRWM'’s preference is to transport
SNF and HLW to Yucca Mountain primarily by
rail. However, thereis currently no rail line to the
Yucca Mountain site. In FY 2002, we began the
initial planning for the development of rail
capability within Nevada, should the Department
decide on the use of rail transport.

OCRWM anticipatesthat it will acquiretheinitial
fleet of transportation casks and then contract
with carriers to begin shipments. Once
operations have stabilized, alternative approaches
for long-term operation of the transportation fleet
will be evaluated.
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On September 30, 2002, OCRWM issued a draft scope
of work (SOW) for the acquisition of a Transportation
Integration Contractor (T1C) to support the shipment of
SNF and HLW to the Yucca Mountain repository. We
do not anticipate that a request for proposals will be
released during FY 2003. However, planning activities
will continue to ensure that we will have the capability
to begin shipmentsin 2010.

OCRWM continued to evaluate how best to implement
Section 180(c) of the NWPA, which provides for
technical and financial assistanceto train local, State,
and tribal public safety officialsin safe, routine
transportation operations and for emergency response
situations. OCRWM is now reviewing emergency
response training being provided el sewhere within DOE
and other agencies to ensure coordination of training
and maximum effective use of available funding.

Acceptance of Commercial Spent Nuclear
Fuel

The NWPA authorized the Secretary to enter into
contracts with the owners and generators of

commercial SNF and HLW. Our interactions with them
on matters concerning receipt, shipment, and disposal of
their SNF are governed by the Sandard Contract for
Disposal of Spent Nuclear Fuel and/or High-Level
Radioactive Waste, 10 CFR Part 961, promulgated as a
Federal rulein 1983. Under terms of the standard
contract, OCRWM was to start accepting
SNFfrom utilitiesin 1998.

Litigation

A number of utilities are seeking damagesin
the U.S. Court of Federal Claimsthat they
allege are aresult of the Department’s delay
in beginning waste acceptance. In 2000, the
Department reached a settlement with
Philadel phia Electric Company (PECO)
Energy that allowed it to take an adjustment to
charges against its payment into the Nuclear
Waste Fund (NWF) for the costs incurred
because of the Department’s delay. Eight
other nuclear power companiesfiled suit,
challenging the Department’s authority to use

NWF offsets against future payments, because this
practice would reduce the size of the NWF, which is
the Program’s funding source for civilian waste disposal
costs. During FY 2002, the

11" U.S. Circuit Court of Appeals agreed with the
petitioning power companies and declared the fee
adjustment provided by the PECO Energy agreement
null and void. Initsruling, whichisnow final, the Court
of Appeals declared the Department is not authorized
by law to spend NWF monies on settlement agreements
aimed at compensating for utilities' onsite storage costs.

Dry Transfer System for Spent Nuclear Fuel

The dry transfer system was developed to enable
OCRWM to load SNF onto transport vehiclesat utility
company sites, some of which lack adequate |oading
capabilities. InFY 2002, OCRWM revised its Topical
Safety Analysis Report (TSAR) on the dry transfer
system in order to incorporate responses to two NRC
requests for information. Therevised TSAR will be
submitted to NRC in early 2003, and the activity will be
closed out.

Acceptance of DOE-Managed Materials

OCRWM's eventual acceptance of nuclear materials
from their owners and generators will be a complex
processinvolving both legal and physical transfers.
OCRWM and other DOE offices conducted significant

Some sites, such as the Oconee Reactor in South Carolina,

store dry spent nuclear fuel horizontally in modular units

Fiscal Year 2002 Annual Report to Congress
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planning and review activitiesin FY 2002 to support this
process.

Integrating DOE-Managed Nuclear Materials into
the Program

OCRWM works with various offices within DOE to
manage materials destined for geologic disposal. EM
maintains custody of HLW, DOE-owned SNF, and
surplus nuclear materials and prepares for their transfer
to OCRWM for disposal. The Office of Fissile
Material s Disposition plansfor the disposition of surplus
weapons-usable plutonium. The Naval Nuclear
Propulsion Program is responsible for the management
of naval SNF.

As part of its effort to reduce risk and long-term costs,
EM completed a top-to-bottom review of its
programmatic mission and functionsin FY 2002. To
implement the recommendations of the review, EM
began conducting anumber of studies aimed at
reducing risks and achieving efficienciesin itswaste

Description: The system is a dual-purpose cask that can be

used for storage and transportation of irradiated nuclear fuel. The
system consists of an outer cask into which a transportable storage
canister is placed. During transport, energy-absorbing impact
limiters are utilized for additional package protection.

Fuel Basket

MPC Shell
Stainless Steel
MPC Lid

Stainless Steel

MPC Closure Ring
Stainless Steel

Bolted Closure Plate
Stainless Steel

Aluminum

Stainl
aess Honeycomb

Impact
Limiter

Steel Skin

Lifting
Trunnion  Top

management activities. One such study examines
treatment options for HLW at the Hanford sitein
Washington, the Idaho National Engineering and
Environmental Laboratory (INEEL), and the Savannah
River sitein South Carolina. EM plansto completeits
study and establish a path forward for thiswaste in

FY 2003.

In FY 2002, OCRWM studied the cost impact of
varying the number of HLW canisters from INEEL to
be disposed in the repository. The study found that
certain technol ogies could reduce the total number of
canisters by as much as 60 percent. Impacts on the
repository and EM sites are being evaluated.

Throughout FY 2002, OCRWM continued to work with
these DOE organizations to integrate acceptance
criteria and schedules for the various waste forms.
Integrated waste acceptance schedules will provide a
basis for planning shipments of DOE SNF, HLW, and
naval SNF.

Inner Shell

Intermediate Shells
(Steel for gamma radiation
shielding)

Enclosure
Shell Panel

Bottom Plate

Overpack

Neutron Shield
Borated Polymer

Multi-Purpose
Canister (MPC)

Example of arail cask design that is or may be commercially available
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Chapter Three m Waste Acceptance, Storage, and Transportation Project

Storage and Transportation

Several studies and planning exercises were conducted
in FY 2002 to identify potential changesto

transportati on system implementation strategies and
requirementsin support of flexiblerepository design and
construction alternatives. The evaluation of potential
changes to transportation system strategies and
requirementsincluded analyses of their impact on cost
estimates and acquisition strategies.

<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>